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(57)Abstract: 

PURPOSE: To obtain a wear resistant steel with high toughness and superior hardness at high temp, by 
adding a specific amt. of C. Si. Mn, Or, W and Al to Fe. 

CONSTITUTION: The low alloy steel contains 0; 0.40W0.60%. Si; 0.80W1.70%. Mn; 0.04W0.80%. Cr; 0.60W2.00%, 
W; 0.10W0.50% and Al; 0.20W1.00%. Steel of the above compsn. is refined, made into an ingot, and hot rolled 
into a predetermined shape, followed by diffusion annealing at a temp. 150*" 0 higher than the Ag3 
transformation point, austenitizing at a temp. 50W60^ 0 higher than the Ac3 transformation point, oil 
hardening and tempering. 



[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



LEGAL STATUS 



[Date of request for examination] 



Copyright (C); 1 998,2000 Japan Patent Office 



http://wwwl jpdl jpo.gojp/PAI/result/detail/main/wAAAaOl 534DA35414371 5P1 .htm 



BS54— 143715 



@Int. CI.* 

C 22 C 38/22 



CBH 10 J 172 6339— 4K 

10 s-25 ^mco&, 1 

6 M) 



®n SR HS53— 60742 

@a3 S BS53C1978) IB 

82 



/Z: a rfj e HTBJ 1 #20^ 



99 a « 

8 O £ A % ^ Or ^ :|r ita A 0<%'*-2.0 02ft 

•C » V» « tt fc ;fir a W- » « «l • 
fC W -^^ & « 

A' e — fit t 5 Bf-m/ot* MJ:>*t5E:jt«*L*. 



46 o oor 5 « * eiTF 981, e-2>^»ttBi ^;5raS 
W-ft R U<£ «r ft A U A: ft 81 «l C 4$ QB 4 7 

- 9 9 o 1 & mt » m ^ m :6i h J9 ^ . t. e> ^ PC u 

l^iHl^f^^l^^/^-Cfct X A M O 9» ^ fie 
±Lit% €>iBii^ Z>i»^ ^mt: % « «: ^ i& K: ^ ! 

«7 3g«-0«H«3»(JiJ^ U% 



1*M«54— 14 3 7 1 5 C2) 



h b mm-r 2> ^ t X ^ mm-r ^^fcfsm-t^^ 

i36Ji>]6»o:feo C**^* WIS** 





«^ © — 


U ^ 








^ 5 






















Ifi^ Ikjfc fc 






ffi «ft ift^:^ T ^ 2» > « s^o^j^ 


»c 4^ 






"C & c • 


























QL 4 0 


— a 


6 0 


Jtft»« 81 ^«fta6 0-*i. 




fi: * 




ft ^ Ht ^ * o^ae ofiJt9^% 


cr -a- 




tL6 0 


0 MM 9^ ^ w 0. 




a 5 






0 0 £ 


& ^ 






h> « 










T «> 






C JW. Ji 


i: * 






U < 














U -C «: 


s a 


am 



» * BE ^ -C i> jJ * Hro 5 OJ&LJb©*«K«r»* 
«|"©«<fctt*««U<fi:*cffcUt:te :w (STUB 

Ut35tt*aSC»* filJ:^U«>&4©"C«>a3^^ o 
81 •a-**a8o««»«:JiC©»*( 



ft -c & • 

tt-r . — * ft «: ^ J) « iwrf- i a: *^ A © « 

«>2i^«>^ oft3&fta4 o-a« oft:ft»«si 
■^#fta«o~i.7 0 S'ft % © « 'fi- V Mb -d- ^ 
fttia 4 o-*iL8 omftifr:^3a^T^&o 
' Or U:ttX^<r|C9J:U«l»A«fe©«K^»«> 

©J:&45»*%»i^»K:»icr ^*ft^ra6 

Oltft»Jfei-ti-*"*<«^«*»«>i),. -iALCr -d^:^ 

ft^ftfiio o«:ft**JlJk*c«:5»i:«5ti*i1£T-:fa 

fej6* or •ft-*fttta<o-2.oojacft»7wai 

wttor i©«[#*»i<fcte ^J^iBK-^ c i fC J: 

©-c%c©xs> 4 V © j»* t « & k:«l a i o 
ft » JiffiS'iE-c ^ ^ « <ft AKift <bib© ft ^ 



-86— 



^ 7^ ^ . flft Ais 1$ (c ^ -r & M k » o K ^ ^ 4i 

*39:e>-i^o o Itt J|L «: ^ ^ ^ i6 <D 

« «: 1- 0 0 £ ft % ^ Jb «: & ^ MIS i£ . 2in X 



4*M®54— 143715 (3) 

x-t © — 4- fBjilt ic K eg ':^ a ^ . m^amsc 
fcmm^ i»«u^ aaau^tft* 0f 5£ © ^ *t 

-c Bflr Ao5 stiaaBLXD 5 0 — 6 0 V m ^ u SL K 
h ft u * -t <D ft «i A L a ©• 

fi « TT » .R U *L tt X l« o 
91 M 

ffi 1 « »C m-^e iGK © tC f^ i^JA C :4c % 99 1 2 



29©^^ fliy* . # a «l « ( Hro > 

« « (It C If - ) i/^^*^?'* 

7 0 ot:)d>xc^2Bixtt(£iciMH;bnxt£>ic 

v^iiett s SI ^ ^ X JbDXtt © 's'ii' :^ »t ^ 
u» -r « Jg. ft * U b it -c *- ?3 r » — 




» 1 » 





O 


81 






W 




Mo 




1 


a4 3 


as 5 


a7 t 


a9 a 


02 9 


as ? 






2 


a4 5 


11 9 


a^e 


10 « 


as 1 


as 4 






5 


a45 


1.52 


a7 2 


LO 1 


a2 7 


04 8 






4 


a4 s 


1.4 8 


a7 1 


1.0 5 


a5 4 


as t 






.5 


a4 2 


aa 4 


a7 0 


a9 7 


a2 2 


a2 6 






^ 


a4 i 


as 6 


a^ 9 


to 4 


ai 7 


ao 7 






7 


a4« 


aa 5 


d7 8 


1S2 


a» 4 


as 7 






8 


a4 « 


aa 7 


a6 7 


19 1 


05 0 


05 2 






9 


a4 2 


1.5 1 


a4 7 


14 7 


a2 8 


Q.4 9 




# 1 


0 


a45 


1.5 4 


a7 1 


1.8 7 


ai 6 


059 




# 1 


1 


a4 7 


asa 


a7 2 


15 1 


a4 7 


a4 4 




# 1 


2 


a4 4 


aa 4 


a4 a 


la 9 


a4 6 


as 6 






1 


as B 


ae 5 


a7 0 


10 s 


aa 1 


as 6 






2 


a«7 


ae 7 


a7 2 


10 6 


aa 6 


9 






2 


a4 6 


19 7- 


a^ a 


10 6 


a2 9 


ass 






4 


a4 & 


ae 2 


a4 9 


2.22 


aa 1 


05 8 






S 


a4 7 


aa 6 


a72. 


10 4 


as 8 


a4 9 






^ 


a4 4 


ae a 


a7 1 


10 1 


aa 6 


ao ^ 






7 


a4 6 


a8 2 


a«8 


a9 7 


a2 7 


118 






a4 2 


a25 


a7 1 


119 




ao 2 


ao s 




as 9 


az 6 


az 3 


10 1 




ao'2 


a2 0 




8 


a44 


2.18 


a4 1 


lOS 






a20 



—87— 



4»n^4-1 43715(4) 















8 0 or 


40BX: 1 


70 at: 




» 2 
f B 

# 4 

# 5 
0 6 
» 7 
jr S 
9 • 9 

# 1 0 

# 11 

JT 12 


8S.4 
5&9 
S& 1 
53.8 
52.9 
5 &1 
65.7 
54.9 
82.4 
5 5.8 
9 5.4 
5 4. 1 


4. 4 
4^ 5 
& 9 

4 5 

5 1 

6 S 
4. 6 

4. 1 

4: 4 

& 7 

5. 9 
5. 9 


55 1 
3 7 9 
5 2 9 
5 5 4 
54 4 
5 7 1 
5 4 9 
5 8 8 
54 7 
54 4 
5 9 2 
5 5 2 


24 9 ' 
2 7 7 
255 
2 4 1 

2 5 4 

3 72 
24 9 
2 7 4 
2 4 4 
2 5 4 
2 8 8 
2 4 5 


14 5 
14 0 
1 5 2 
14 4 
1 5 5 
1 4 9 
18 2 

14 2 

15 4 
1 4 7 
1 6 9 
15 9 




ft K ffi M 1 

# 2 
9 5 

# 4 

# 5 

# 4 

# 7 


A V. R 

5 Its 
54.7 
5 52 
54.2 
5 &7 
5 2.9 


4 8 

1 5 
4 4 

^ 2 
2. 4 
4 7 
5. 2 


2 0 5 

4 0 2 

5 4 6 
5 7 7 
5 8 8 
2 0 9 
849 


9 4 . 
2 8 9 
2 5 4 
2 4 7 
2 4 4 

9 7 
249 


4 0 

19 2 

14 8 

15 5 
15 5 

4 4 
17 7 






4 4.0 


1 8 


2 2 5 


10 0 


5 5 




AWL mm 2 


4 4^5 


S. 2 


2 5 4 


1 4 1 


8 0 




(yTB<ft» BOM 4) 


5a7 




2 4 1 


1 0 1 


5 1 





C M» ) 



0 


Bl 




Or 


w 


A/ 




a4 4 


a9 1 


a7 4 


10 4 


a52 


0.4 1 





T ^ • 



IK & 01 -3 




4 1 


« S fiS 


< « a . 


2 1T^y^ 4.5C'^*i»/«^ > 






1,, 29(Oifc«Emfl|1^ 


X Of » * ffll 


•c * — ^ 






=Sr A U 


A: • 




OiS&fil 








C « 2 B % » « 1 3 




2 a « 


Jfc«ffiM 1 fct ft« s « its 




» 5 ) a: 






^ TO £ e 







8 


« O 




^ 3^ ^ • ai y 5^ fir 








% 1} 






« 5 B 




ft3B^« ffijtlS 


1 % 2 * 5 tt* 




3*: 95 


S9 «ff « iis R «a 1 . 










- » sr oei^sRiaiM 


« »c ^ ^ 








U * ft » 1' . 2' , 5' 










V. 5 


O * V A ^ 




» 3^ 




















1» \ 










it J«e 






— • I*' — o 






2^ 


























• 


















» 1 Btt« — 










:^ ft & «7 39'«t- ^ 






ft & 




H « t ft 2 H 


n 








i3 ift B 




. ft 


5 B 





«fMfB54-.| 43715 0 

3^ 1 SI 




—89- 



4$MB054»I 4 3715 < 

^ m IE m 7. « JE © « a 



1 . mn^^7i< 

8S#a 5 5 5 0 7*2 ^ 



^ r X «L « W U 1^ 9 fi & £ ^ X w 9( ^ ^ 

<3> IBI4K1 4f7orew«ii£-->»riri^«j 

^^*2D) = « k X ss «t s« ^ 

ft « « # «t • iE 

4 a«t S A 

^^PgfflfVl' «te (504) 1 8 9 4* 

ft ft #a± (7179) 1*1 ffl ^ * ; 

6. liJEliJ: 'Jli9itoi--S5fe«'^« 



—90 — 



